Three CCAAT-boxes and a single cell cycle genes homology region (CHR) are the major regulating sites for transcription from the human cyclin B2 promoter.
Cyclins are essential regulators of the cell division cycle. Cyclin B associates with the cyclin-dependent kinase 1 (cdc2) to form a complex which is required for cells to undergo mitosis. In mammalian cells three B-type cyclins have been characterised, cyclin B1, B2 and B3. The cell cycle-dependent synthesis of cyclin B1 and B2 has been investigated in detail displaying maximum expression in G2 which is mainly regulated on the transcriptional level. We have previously shown that this regulation of the mouse cyclin B2 promoter is controlled by a cell cycle-dependent element (CDE) and the cell cycle genes homology region (CHR). Also in a number of other genes CDE/CHR elements repress transcription in G0 and G1 and lead to relief of repression later during the cell cycle. Here, we compare human and mouse cyclin B2 promoters. Both promoters share only nine regions with nucleotide identities. Three of these sites are CCAAT-boxes spaced 33 bp apart which can bind the NF-Y transcriptional activator. NF-Y binding to the human cyclin B2 promoter could be shown by chromatin immunoprecipitation (ChIP) assays. Activation by NF-Y is responsible for more than 93% of the total promoter activity as measured by cotransfecting a plasmid coding for a dominant-negative form of NF-YA. Cell cycle-dependent repression is regulated solely through a CHR. Surprisingly, in contrast to the mouse promoter the CHR in the human cyclin B2 promoter does not rely on a CDE site in tandem with it. Together with the recently described mouse cdc25C promoter, human cyclin B2 is the second identified gene which solely requires a CHR for its cell cycle regulation.